SUMMARY One hundred and two patients with anisohypermetropic amblyopia without strabismus were studied. Microstrabismus was excluded by detailed orthoptic examinations including visuscopy and Cuppers' bifoveal correspondence test. Treatment consisted in wearing correcting glasses and part-time or full-time patching of the nonamblyopic eye. In patients with dense amblyopia patching of the, amblyopic eye was done and Cuppers' after-image method of pleoptic therapy was instituted as the initial procedure. When visual acuity improved sufficiently by this therapy, patching was used on the nonamblyopic eye. Sixty-five (63 7%) patients showed 2 lines or more improvement on the Snellen chart. Though young children (6 to 12 years) improved their visual acuity more often than those aged 13 to 20 years, a considerable number of patients (50 0%) in the older age group improved their visual acuity after therapy. The improvement in visual acuity was accompanied by improved stereoacuity in 49 0% of the patients. It is therefore suggested that every effort should be made to treat these patients even after the age of 12 years.
It is becoming increasingly common for strabismic amblyopia to be detected and treated at an early age. However, anisometropic amblyopia without strabismus usually remains undetected until the child's eyes are examined at the school health clinic. Since in this country health clinics in many schools are nonexistent or are poorly organised, many children with anisometropic amblyopia remain undetected even in the early years of their school life. Consequently many of them report to us at a more advanced age.
Most cases of anisometropic amblyopia are believed to have a good prognosis if treatment is instituted early,"3 and it has generally been held that treatment of anisometropic children over the age of 12 gives poor results.45 In our clinic, however, we have been able to obtain good results in many children even over the age of 12 years.
The main purpose of this paper is to review the results obtained by treating patients in the age groups 6 to 12 years and 13 to 20 years and to analyse the data statistically to see if there is any difference in the results in the 2 age groups.
Correspondence to Dr D. K. Sen, V/4 MAM College Campus, Kotla Road, New Delhi 110 002, India.
Patients and methods
There are 2 categories of patients with unilateral visual impairment in straight eyes, namely, those with (a) anisometropic amblyopia with central fixation, normal correspondence, and bifoveolar fixation, and (b) amblyopia in microstrabismus (microtropia).
Since anisometropia is a consistent finding in almost all cases in the above 2 groups, it is very important to differentiate them before any treatment is undertaken, as the prognosis for improvement of vision in microstrabismus is extremely poor.' In our cases microstrabismus was excluded by orthoptic examinations, including visuscopy to demonstrate parafoveal eccentric fixation and Cuppers' bifoveal correspondence test to show anomalous retinal correspondence. Bifoveal fixation was also tested by having the patient superimpose Haidinger's brushes on a real object.
A refraction under full cycloplegia was done in all cases at the beginning, and 102 patients with anisohypermetropia whose vision did not become equal to that of the less ametropic eye even after full-time wearing of glasses for 6 weeks or more were selected for treatment. In patients with severe amblyopia, visual acuity 6/60 or worse, patching of the amblyopic eye was done and Cuppers' after-image method of pleoptic therapy was instituted as the initial procedure. The pupil of the amblyopic eye was fully dilated. The nonamblyopic eye was kept firmly closed. Then the after-image was produced in the amblyopic eye with a projectoscope fitted with a Nutt autodisc6 after protecting the central area with a black round disc. The formation and observation of the after-image was facilitated by means of a flashing illumination on a white wall in the testing room, the dark and the light periods of the flashing being regulated independently. When the patient appreciated the negative afterimage, he was asked to supetimpose it upon real images in various positions on the wall at a distance of about 1 metre. Hand-eye co-ordination was encouraged by having the patient touch the centre of the after-image, first with his finger and later, when the exercises were carried out at a greater distance from the wall, with a pointer. The fixation objectthe finger or the pointer-and the centre of the afterimage had to be superimposed. The fixation object used at first was large and of simple form like +. As vision improved the fixation object was replaced by letters of decreasing sizes, and the exercises were carried out at increasing distances from the wall.
The procedure was repeated several times during each treatment session. Patients were treated daily for 5 days a week, each treatment session lasting 30 minutes. When visual acuity had improved sufficiently by this therapy, patching was used on the nonamblyopic eye, and the patients were encouraged to do exercises like reading, tracing, etc. A minimum of 60 pleoptic sessions were given before a case was declared hopeless and the therapy abandoned.
Once the best possible visual acuity in the amblyopic eye was obtained, the period of patching of the nonamblyopic eye was gradually reduced, depending on the individual requirement to maintain the optimum level of visual acuity in the amblyopic eye. In all cases when the vision became normal, or near normal, orthoptic exercises were given to improve binocular functions. Finally all the patients were directed to continue patching of the nonamblyopic eye once a week for about 3 hours as a precautionary measure to maintain the gain in vision. Since the patching was done on Sundays, and the time of day during which the patch was worn (watching television at home, doing homework for school, and so on) was such that it did not interfere with their social and outdoor activities, they had no difficulty in following our advice. The visual acuity and refraction were rechecked at 6-month intervals. The patients were followed up for a period of 3 to 4 years.
Results
Overall improvement in visual acuity after treatment was seen in 65 (63-7%) of the patients. To compare the results obtained in the 2 age groups the patients were divided into 2 subgroups based on corrected initial visual acuity: (a) patients with corrected initial visual acuity 6/24 or better, (b) patients with corrected initial visual acuity 6/36 or worse. The results were also analysed in relation to the degree of astigmatism in the amblyopic eyes and to the degree of anisometropia.
The amblyopic eye was astigmatic in 95 (93-1%) of the 102 patients; the astigmatism ranged between 05 and 5-0 dioptres; in 20 (19-6%) patients the astigmatism was 3 dioptres or more. The mean astigmatism in the group of patients (65) whose vision improved with treatment was 1 8 dioptres (range 0 to 5 dioptres) and in the group of patients (37) whose vision did not improve with treatment was 1 5 dioptres Table 4 charts the state of binocular vision before and after treatment separately for the 2 age groups.
Discussion
The results of treatment in a large series of patients with strabismus amblyopia have been reported, but reported data on anisometropic amblyopia without strabismus are scarce. The subject has also received little attention in textbooks. This is probably because Children with a visual acuity of 6/60 or worse were a problem group. Patching of the normal eye in them at the beginning was intolerable. Therefore patching of the amblyopic eye and pleoptic therapy were instituted as initial therapy. Out of 27 such patients the visual acuity improved in 16. This shows that inverse occlusion and pleoptic therapy have a definite place in the treatment of dense anisometropic amblyopia.
Since the great majority of the patients with anisometropic amblyopia had some form of binocular vision, the incidence of subsequent deterioration of vision in the amblyopic eye after treatment is likely to be low. However, it is desirable to monitor these patients closely for signs of regression. Though in such an eventuality patching of the nonamblyopic eye rapidly re-establishes the previously gained good visual acuity, we did not want to take any chance, and therefore advised our patients to continue occlusion of the better eye once a week for about 3 hours. This could easily be done at home on Sundays without curtailing social or outdoor activities. 
